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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) The invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

1. Claims 1-2 are rejected under 35 U.S.C. 102(b) Grover (US Patent No. 

5,759,917). 

As to claim 1, Grover discloses a chemical-mechanical-polishing (CMP) 
slurry composition polishing and ablating an oxide layer selectively in relation to a 
nitride layer (col. 2, lines 21-27), the CMP slurry composition containing ceria 
polishing particles (col.2, line 34, line 60) and anionic dispersing additives (col. 6, 
line 40-45), and the anionic additive serves to control the selection ratio of an 
oxide layer to nitride layer from 5 to about 100 or more (col.7, lines 9-13). 

As to claim 2, Grover discloses a CMP slurry composition wherein a 
particle size of the ceria polishing particles is within the predetermined range 
(col.5, lines 3-1, col.7, lines 59-61, Example 2). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

This application currently names joint inventors. In considering patentability of 
tlie claims under 35 U.S.C. 103(a), the examiner presumes that the subject 
matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

2. Claim 3-5, are rejected under 35 U.S.C. 103(a) Grover (US Patent No. 
5,759,917) as applied to claim 1 above in further view of Akahoh (EP 1 148538). 

As to claim 3, Grover discloses precipitated cerium oxide particles from a 
variety of precursors in the range of about 10 nm to about 500 nm which (col. 5, 
lines 2-11) but is silent about its polycrystallinity. However, Akahoh discloses the 
use of cerium oxide particles in the CMP slurry, which are polycrystals 
(paragraphs, 0015, 0044, Table 1-1, page 9). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
select cerium oxide abrasives that are polycrystalline because Akahori illustrates 
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that the cerium oxide particles in polycrystalline form with smaller aggregates (5 
nm-300 nm) tend to minimize polishing flaws (paragraph 0015). 

As to claims 4 and 5, Grover discloses the presence of anionic additives 
(col .6, line 40-45) but is silent about water-soluble polyacrylic acid or water- 
soluble polycarboxylate in the CMP slurry. However, Akahori discloses water- 
soluble polyacrylic acid (paragraphs 0019-0020) in the CMP slurry and the 
anionic additive from 0.01-2 wt% (paragraph 0026). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made 
to select anionic additives in the slurry employed by Grover because Akahori 
illustrates that anionic additives improve storage stability (paragraph 0011) and 
flatness of the polished surface of a substrate (paragraph 0012). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b)The invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

3. Claims 6-8, 10-12, 14 and 16-17 are rejected under 35 U.S.C. 102(b) over Kido 

(EP 1061111) 



Application/Control Number: 10/540,992 Page 5 

Art Unit: 1792 

As to claim 6, Kido discloses a method for planarizing a surface of a 
semiconductor device (paragraplis 0001, 0002) that includes steps that read on: 
preparing a semiconductor substrate (paragraph 001 1) in which a level difference 
nitride layer (3) is formed on the upper surface of the substrate (1) (Fig.1); 
depositing an oxide layer (5) for filling the level difference and planarizing the 
surface of the semiconductor substrate so that a predetermined thicl<ness of the 
oxide layer can be added to surface of the nitride layer (paragraph 001 1 and 
0028-00230); ablating/polishing the oxide layer by a CMP process so as to 
expose the surface of the nitride layer (Fig. 3) (paragraph 0031); CMP process 
uses CMP slurry that includes ceria polishing particles (paragraph 0015-0018), a 
dispersing agent and anionic additive (paragraph 0019-0022) so that a polishing 
rate selection ratio of oxide layer to nitride layer is 40:1 pr greater (paragraph 
0026 and 0033). 

As to claim 7, Kido discloses the level difference is a trench (4) formed on 
the surface of the semiconductor substrate (1) (Fig.1) (paragraph 0030). 

As to claim 8, Kido discloses step of polishing oxide layer by CMP process 
in which silicon slurry is used (paragraph 0045, Table III, page 9). 

As to claims 10 and 16, Kido discloses the use of water-soluble organic 
compound such as polyacrylic acid (paragraph 0019 and 0021) in CMP slurry. 
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As to claims 11 and 17, Kido discloses the concentration of anionic 
additive is from 0.005 of 5 wt% (paragrapli 0022), wliicli covers tine ranges 
suggested by the applicant. 

As to claim 12, Kido discloses that the oxide layer is silicon oxide layer 
and the nitride layer is silicon nitride layer (paragraph 001 1). 

As to claim 14, Kido discloses a method of controlling selection 
ratio of CMP slurry composition (Table l-lll) wherein the method includes a step 
of confirming the polishing rate (Table l-lll, Examples 1-23) selection ratio of the 
oxide layer to the nitride layer, while a particle size of the ceria polishing particles 
is changed (paragraph 0016-0017). 

Claim Rejections - 35 USC § 103 

4. Claim 13 is rejected under 35 U.S.C. 103(a) over Kido (EP 1061111) in view of 
Grover (US Patent No. 5, 759,917). 

Kido discloses a method of controlling a selection ratio of a CMP slurry 
and polishing an oxide layer selectively in relation to a nitride layer (paragraph 
0011), the method includes the steps that read on: selecting ratio of an oxide 
layer to a nitride layer of a CMP slurry (paragraph 0026-0027) which include 
ceria polishing particles (paragraph 0015-0018), dispersing agent (paragraph 
0019), concentration of anionic additive is changed (paragraph 0022). 
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Kido discloses the process of adjusting the concentration of ceria additive 
to attain a desired selection ratio of the slurry composition on the basis of the 
polish ing-rate selection thereby controlling the selection ratio of the composition 
(paragraph 0022, Examples 1-23, Table l-lll, pages 7-9) but is silent about 
adjusting the concentration of anionic additive to attain the desired selection 
ratio. 

However, Grover discloses the process of adjusting the anionic additive to 
adjust the selectivity (Tables 3-5, Examples 5-7). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to adjust the concentration of anionic additive 
the attain the desired selection ratio because Grover illustrates that the 
concentration of anionic additive improve the within-wafer-non-uniformity of the 
wafers and hence reduce wafer defects (col .6, lines 45-48). 

Claim Rejections - 35 USC § 103 
5. Claim 9 and 1 5 is rejected under 35 U.S.C. 1 03(a) Kido (BP 1 061 1 1 1 ) as applied 
to claim 6 above, in further view of Akahori (EP 1 148538). 

Kido discloses cerium oxide polishing particles in the polishing slurry 
(paragraphs 0017-0018) but is silent about its polycrystallinity. 

However, Akahori discloses the use of cerium oxide particles in the CMP 
slurry, which are polycrystals (paragraphs, 0015, 0044, Table 1-1, page 9). 
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Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to select cerium oxide abrasives that are 
polycrystalline because Akahori illustrates that the cerium oxide particles in 
polycrystalline form with smaller aggregates (5 nm-300 nm) tend to minimize 
polishing flaws (paragraph 0015). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Tsuchiya (US Patent No. 6, 530,968) discloses CMP 
slurry. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Maki A. Angadi whose telephone number is 
571-272-8213. The examiner can normally be reached on 8 AM to 4.30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Nadine G. Norton can be reached on 571-272-1465. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
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direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



/Maki A Angadi/ 
Examiner, Art Unit 1792 



